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S0V/58-59-5-10700
Trenslation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 118 (USSR)

AUTHOR: Pavlov V.A.

TITLE: DAStudy of Regularities in Plastic Deformation and Faillure
PERIODICAL: Tr. In-ta fiz. metallov. Ural'skiy fil. AS USSR, 1958, Nr 20, pp 245-263

ABSTRACT: Survey of studies executed in the laboratory of mechanical properties
of the IFM. The bibliography contains 57 titles.
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SeV/126-6-1-14/33
AUTHORS: Grin', A. V., Pavlov, V. A. end Pereturina, I. A

PITLE:  Influence of Gtatic Distortions of the Crystzl Lattice

. on the Hechanical Properties of Aluniniwn-Muynesiuw
Alloys (Vliiyaniye staticheskikh iskazheniy kristallicheskoy
reshetki na mekhanicheskiye svoystva splavov alyuminiya
5 magniyem)
II Dependence of the Total and of the Uniforn Deformaticn
on the Temperature and the Speed of Deformntion
(11 Zevisimost' polnoy 1 ravnomernoy deformateli ot
temperatury 1 skorosti deformirovaniya)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958 Vci 6 kr 1
pp 110-11% (USSR)

ABSTRACT: The aim of the work described in the first part of this
paper (1957, Vol 5. Nr 3. pp 493-500) was to study the
influence on the mechanical properties of the atatic
distortions of the crystal lattice which are causec LY
atoms of the dissolved elements and the diffucior
processes taking place as a result of stresses occurring
during plastic Jdeforuation, Aluminium-magnesium &lloys
were used in the experiments. Earlier invertipations of

Card 1/6 one of the wuthors and his team have shown that
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SUV/126-6-1-14/%3

'Influence of Static Distortions of the Crystazl Lattice on the
Mechanical Properties of aluninium-iiagnesium Alloys
II. Dependence of the Potal and of the Uniform Deformation on the

-Temperature and the Speed of Deformation

considerable static distortions of the crystal lattice
take place,which are brought about by magnesium atous
but the bond forces do not change the composition of tle
alloy. Such a combination of properties permits
studying in the pure form the influence of crystal
lattice distortions on the mechanical properties. The
authors investigated the tenperature dependence of tre
yield point and the ultimete strength of pure alumipiur
(containing sbout 0.01% Mg. 0.0017% Fe, 0,0014% Si.
0.0011% Cu) and its magnesium alloys (0.05, 0.1, 0.3,
O.SOand 1% Mg) in the temperature range between 80 ang5
700 K_for widely differing deformation speeds (A.4-10
2:10 1, 210 4); it wa- established that for pure
sluminium the temperature dependenge of the yield pcins
in the temperature range up to 500K is determined
fundamentally by a change in the interatomic hond forces.,
At elevated temperatures s more pronounced dependence
card 2/6 wae detected of the yield point on the temperature which
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SCV/126-6-1-14/3%3
Influence of Static Distortions of the Crystal Lattice oz L2
Mechanical Properties of Aluminium-Magnesium Alloys
II. Dependence of the Total and of the Uniform Deformatliorn or the
Temperature and the Speed of Deformation

is apparensly due to deformutions along the grain
houndsriecs, Hardenine cf the sluminium alleys with
magnesium is caused by ctatic distortions of the ¢TrsTs
lattice which are brought sbout by magnesium atome . Tne
diffucion procesges lead to & non-monotonous deperdsnos
of the yield point on the temperature an anomlors
dependence on the cpeed of deformution and & complL.crTilil
of the dependence of the mechanical prorertics oo
couposition of tre alluys and on tne conditions of
deformation, Maunime ware cbserved of the yield p>int
in the tenperature range of abcut 500°K and increased
values at 80YK whick are attriputed to various tyceg oOf
diffusion processes taking place in the case of
deformation under the effect of stresses Thus 1ir wal
found that static distorticns of the crystal latilce
brought about by the magresium atoms,cause an increase
in the yield point and the ultimate strength. In the
Ccard 3/6 here published second part of the paper. the authers
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SOV/126-6-1-14/33
Influence of Static Distortions of the Crystal Lattice on :th
tlechanical Properties of Aluminiun-Magnesium Alloys
II. Dependence of the Total and of the Uniform Deformation on the
Temperature and the Speed of Deformation

investigate the total and the uniform deformution of
alloys of aluminiu% with magnesium in the temperature
range of 80 to 700 K for the same range of speeds of
deformztion, They found that the static distortions
of the crystal lattice caused by magnesium ztoms
reduce the plasticity and that the diffusion processes
taking ploce as 2 result of the stresaes during
deformation of alloys bring about an increass in the
plasticity and complicate the temperature dependence of
the totzl and the uniform elongations, In alloys of
aluminium with magnesium, the crystal structure of which
has suffered static distortions, & complicated dercnder.ce
is observed of the total and the uniform elongations on
the temperature and the speed of deformations. Tre
plastic properties of such alloys is apparently
determined by several facters which act simultanecusly,
namely: a mere uniform distribution of the plastic

Card 4/6 deformation along the volume of the crystal and en
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. SOV/126-6-1-14/33
Influence of Static Distortions of tne Crystal Lattice on tz=
Mechanical Properties of Aluminium-Magnesium Alloys
II. Dependence of the Total and of the Uniform Deforma:zion on the
Temperature and the Speed of Deformation

increase of the effective wocluze which participates iz
tre deformation, brings about an increase i the
plesticity of the alloys; & diffusion of tune stomz of
slloying elements under the effect of stresces taklng
place during deformation and causing e redastion cf ti~s
peaks of over-cgtresees in tv¥e neighbcourhos? of neo-
uniformisies of the crystal lattice and ir ine neigtleour -
reod of micrascopic cracks brirg about an increase of 1.2
plasticity; au lncrease of the types II ana III ijiscort® "
during plastic deformavion an. an increase cof the
resistance to¢ deformation in th,e alloys bring about a
veduction in th:t plasticitr, Obviously. the interactic”
of these factors will csuse a sufticiently ceoaplicated
dependence of the uniform and the %otal =longations on

Card 5/6
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80V/126-6--1-14/3%3
"Influence of Static Distortions of the Crystal Lattice on the

Mechanical Properties of Aluminium-Magnesium AlloFs
. II. Dependence of the Total and of the Uniform Deformation on the

Temperature and the Speed of Deformation

the composition of the alloy anéd the conditions of
deformation.
There are 7 figures and 9 references, all of which
are Soviet,

ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN 3SSR
(Institute of Metal Physics, Ural Branch of the
Ac.Sc., USSR)

SUBMITTED: August 11, 1956

Aluminum-magnesium aliloys--Mezhanical properties
Irystale--Deformation 3. Crystals--Iatiizer
4. Urystais--Metallurgical effects

“
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ALUTHOR: _ Pavlov,K V. A, SOV/125~6=1-1F/7F
w
TITL=: Internszl Lattice Defects sudied From Incernol Torloolo
(Izucheniye defektov kristallicheskoy reshetii pri

pomoshchi vnutrennego treniya)

PERIODICAL: Fizika Metallov i Metullovedeniye. 1958 V.1 - Tir 1}
np 124-127 (U8BR)

ABSTRACT: Pure Al aud Al + 3% Mg were used at or hale. poou
temperature; peafs &le feound in the -50 tc -=0"C ‘ro
-170 to -180°C ranges, plus a rise at -19600 e
correapunding cetivation onergies are Q.9 W 14 and
0.05 eV, Trrnsverss oscillations at 1200-17200 ¢/ « v
used, in an zpraratus noct described (whether vamiipn o7
et ie not statea). Round rods 200 mm lony -nd l: am
diameter (preparation not described) were used ”
and : show these two peaks for pure Al (1) ~=ni
Al alloy (). Figs. 3 and 4 show rather scanty
weasurements in the immediszte regions of the Trosa
Doubt :s cast on the disiocction displucem nt b0
since She peak height depends very mucn ol She 1o
history. Preference ic given to Frenmkel s intop-tis

Card 1/2 satoms theory (Ref.l6;, pariicularly in relaticn L. the
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SOV/126-6-1-16/3%
,Internul Luottice Defecte dtudied frowm Internal Friction

rise at very low temperatures, The other two peaks
(in order of increasing temperature) may be explainatle
in terms of diffusion of vacancy accumulations, and of
eingle vacancles respectively. Figs. 5 snd & show the
effects of anneallng at 150°°C for % hours at varjous
times after annealing; the first pealk becomes lower nnd
the second higher. This is interpreted as the gipsle

vacancies combining.
There are 6 figures and 18 references, 4 of which ars

Soviet, 14 English.
ASSOCIATION: Imstitut Fiziki Metallov Ural: skogo Filiala AN ESSR
(Institute of Metal Physics, Ural Branch of the Ac 5S¢ US3k)
SUBMITTED: July 2¢, 1956

. Aluninum--Lattices 2. Aluminum--Temperatuire fa-tore

1
-~
5. Aluminum—magnesium alloys-—-lattices 4 Al mir ;-

magnesiam alloys—-Temperature factors
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AUTHORS: Noskova, N, I. and Pavlov, V. A. SOV/126—6—2-21/ZH

TITLE: Investigation of tﬁE“FTﬁ@”SffﬁE%ure of Solid Solutions of
Aluminium with Maynesiun and of Nickel with Copper
(Issledovaniye tonkoy struktury gverdykh rastvorvyv

alyuminiya 8 mugniyem 1 nikelya s med'yu

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1958, Vol 6, 'r 2,
pp 334-378 (USSR)

ABSTRACT: The work described in this paper consists of mensuring
the static and dwvnanic distortions of the crystal lattice,
determination of the block pattern in the deforaed state,
weasurement of type 11 distortions and determination of
the temperature dependence of the ngtatic” distcrtions
for the solid solution nickel-copper. The following w&T€
jnvestigated: 1) pure aluminium containing 0.0017% Fe
0.0011% Si, (.019% magnesium; alloys of aluminium with
0.12 and 0.0u% magnesium.
2) Pure nickel obtained by fusion in a vacuun furrace =nd
alloys conteining 10, 20, 40 and 60% coppeT also produced
in a vacuuml furnace.
The specimens for investigating the static and the dynawric
distortiors weTe produced as follows: powder produced by
card 1/4 riling and passed through a sieve wvas annealed in vacuul,
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SOV/126—6—2-21/54
Investigation of the Fipe Structure of Solid Solutlorns of Aluainiu:
with Magnesium and of Nickel with Copper
whereby the arnealing regimes wWere so chosen (Tables 1 D %35)
that the extinctiown effect is eliminated. The annealed
powdesr wacs olued orto a copper wire of 0,3 mm dia; the
specimen diemeter was 1,00 + C.02 mm, The characterittic
temperature of the pure metvale and of the solid soluations
was determinzd by decyphering X-ray pattercs cbtai:ied irol
the investigated apecigens at the temperatures of liquid
nitrogeu, +-0 and +200°C, For determining the tjpe II
distortions and the bloclk pattern, the filings wers not
annealed; the fillng and the exposures for nicke’ -bese
alloys were eifected at room temperature. Powders of
aluminium and of alloys of Al with magnesium were
produced by filing a2t liquid nitrogen temperature since
for the filing carried out at room temperature the tupe 17
distortions become c1liminated and the X-Tay patterns d¢ Lot
reveal any blurred lines with a high degree of reflectiorn.
The type II1 distortions in aluminium and aluminium zlloys
were determined by using copper K -radiation; all the
other measurements were effected With a molybdenum ¥ -
card 2/6 radiation. In the case of nickel specimens, alurinlii and

! ! Sog > - 7

Investigation of tre Pine Structure of S0lid Solutions of Aluniniw
vith Magnesiunm and of Nickel with Copper

zirconium filters (4 = 0.22 mm) were used, Calculation
was based on the lines with differing index squarss
(20 for aluminium and its alloys, 24 for determimng type TI1
distortions of nickel and its &llcys, 68 for geterainin,
the characteristic temperature). All the lines were
photometered at least three times. Thereby, the accuracy
of the charscteristic temperature vas 705 of the meacured
value. On the basis of the results, which are grarpred
and tabulated, the follow.ng conclusions are arrived .v:
1, In the investigated solid solution the type II
distortions increase with increasing content of the second
component in the solid solution, whilst the degree of
block formation in the deformed state (90% deformetion)
changes litile as 2 function of alloying.
2. A poscsible cause of hardening of the solid solutione
of z2luminiuwn with nagnesium 1is the presence of lerge
static distortions caused by the atoms of the second
component.
3, In the colid solutions nickel-copper hardeniny; is

card 3/4 observed in spite of the presence of the dynamic
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SOV/126—6—2-21,/?¢L
Investigation of the Fine Structure of So0lid Soluticre of 41w .ini =
with Magnesiua snd of Nickel with Copper

distortions (the characteristic temperature as @ fun~tioxn
of =lloyitc dsercases). The latter can be elucid-ted LY
the formation in the solid solutions of microscoup .C Hel-
uniformities which impede the processet of plastic
de formation znd of relaxation.
There are % figures, % tables and 7 references, 5 of
enich are Soviet, ¢ Geruan,

ASSOCIATION: Institut fiziki metzllov UFAN SSSR
(Institute of qetol Pnysics, Ural Branch of the 47.5C..
USSR)

SUBMITTED: July 19, 1957

Sard 4/4 1. Aluminum alloys——Structural analysis 2. Nickel alloys--
Structural analysis 3. Alloys—-Production 4. Vacuum furnaces--

Appliications
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AUTHORS: Gaydukov, W NSTLRNE UL BURC 1. S/ loe=F-

TITLw: gtress Felsxzaticn in s T T a.ickel wibh COorper
(Relaksitelye e i v orisveXn nikely

PERIODICAL: Fizila iMel: i el :llovadeniye, 105¢. Vol
pp 517-521 (pr“)

ABSTRACT: In earlier wor' (Hefs O and 7) investigotions
described of slaw Gniieo. pnesii vlloys inowvich
interntomnic bond foroes aid not dopouo on L conc:ntiotion
of the solid soluticen end the static dis 101L;uh” of tle
cryst«l littice jncreased with increasin., s@...
Increases in the sicla roiny, the ulti.ate Lt‘(
the relexction statilit, werIe observed Ln o uc:
(Refs 1 and 2). Further.:ore, aiffusion prooenicd
nabueflu. redistiibuation 1o Sllu the voluae of
colution were obv““ved undger losd,uhicl Lrou o
n0u—muhutu1u“s chunge of the .rc“-nlc .1 prepertic
functiorn of the tea por ture ond the defo r"ft10f
Such siffusicrn jroces:es broupht Ftuut & nes
dictrivution of the negph€s dwa along the Vo lw.
s0li¢ solutiovng tvis wa:r eccoupsnied by a G
card 1/6 the elu..rtoyvy act of diftusion iod n increnio
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SLV/126-5-7=15/

Relaratbtion in Alloys of Lickel with Copper

reci yetallivg tion Leuperature which in turn irpeded L
developwent ol diffusicn plesticlty. I: mekel-copper alagys a n
is en intensive drop in tne qerscteristic temperature and the sodalur of
elasticity decreases (Refe.t and 5). The steuiC
distortions of tre crystal lattice ure considerst

roon te-rerature but tYiey decreuse rapidly with ine
teLpeTrerure, I:. copper-rich deformed =liaFe hL i

of the inter-atomlc bond forces vas observed .hail:
probabl; due to the non-unifort distributiorn oI thio T
in the volume of the solid colution, caused b, diffasicn
during defcrmzilon and holding of the speciaeny &b 100
teapersture after defory tion; in these slloys the
formstion luring znneulin, of the F-stite ise pos: L
whicih i toincberived TY & not-unifor:. qigtri-ivion
stoms of cepper in the colid cclution (Ref:.2,%).

into consid :sn the properties of the pickel-copperT
21lloys, il cui be ancicipated thst intersive diffusion
processes tnire place undcel loaG widcel are ccconpuiied LY
intensive stres: velatiotion. However, aiffucics durin_

Card 2/6 stresc seluyatbion 111 trirg aboubt ¢ non-u.fora
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to sliding deformetions OF 4ifrusion=ls if the sirest

relaxatbion is predomiu‘uplj wue

Lo the slidlig rechnl iy

[GRORS
those alloys 8l@ nuc. otoble w1l ich have tre hi Lest
copper content; in Lhe case thab the diffusion R UTIVE SR PR

is predo.aine b,

stress relaxation will be the .oT€

pronounced the 'igher the concentration of #A.aiwiuress

in the

suse of ciffusgion under load,

pon-unifox -

distribusson of the nGalxtures in the volunc of the golid
solution will tuke plhce,whlch is accompinied by wollk

nardenine -f the copper-rich alloys (
In an appendiz,the
1057, 42, 592 g
found that there wab @ ciorn e in
touining 29 G

the procest of relaxation.

Kester nd Schulle, Zs. vatelliunde,

quoted; thege =utholv

the prupertics of the nickel zlloy col
after amealing 10 the teaperutult Tan

80 to ©0% Cu) durii,

.ork of

e belovwi €507 walch

<

is attributed Lo Lhe occurrcnce of pear-orderi, in this

temporbure Tan e.

6 is stated that these dute confirm

the ascusption of the wuthors of this pupeT of the
possibility of harleninhy of the alloy during stroeey

card 5/6
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3tress Relsxation in Alloys of [ickel with Copper

relaxaticn as a result of neur-ordering,
There e¢re 2 figures, 1 tible wud 10 references, o of
which are Soviet, 1 Zn.lich, 1 Geraan.

ASSOCIATIOL: Instizut fiviki metullov Ural'sko,o filiole AN S3.R
(Insiitute of Matel Physics, Ural Branch of tie Ac.Bz .,
USSR)

SUBMITTED: July 26, 1¢57
1. Copper-nickel alloys-~Physical properties 2. Copper-nickel alloys

--Diffusion 3 Copper-nickel alloys--Stresses 4. Copper-nickel
alloys--Temperature factors

Card 6/6
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SOV/106-6-h-21/3h

Pavlov .
Pereturina; I.A.

Mechanical properties of the Nickel-Copper Alloys
(Mekhanicheskiye svoystva splavov nikelya S med'yu)

PERIODICAL:Fizika Metallov 1 Metallovedeniye, 1958, Vol 6y

ABSTRACT:

APPROVED FOR RELEASE: Tuesday, August 01, 2000

Nr 4, pp 717-724 (USSR)

The effect of the temperatule and the rate of
deformation on the yield point, G , of pure nickel and

its alloys containing 10, 20 40 and 60% copper was
ovestigated. High purity (43.99%) electrolytic nickel
and electrolytic copper with less than 0.05% :Lt.l;gpm:'i‘oies9
both degassed by re-melting in a vacuul of 10~> mm Hg,
were used for the preparation of the experimental alloys
melted in vacuull. The ingots were forged into 10 x 10 mu
rods whose size was then reduced to 5-x 5 mm by rolling.
This was followed by coveral wire-drawing operations with
i.termediate anneals. The conditions of the final heat
treatment were ad justed 80 as to obtain the same grain
size (approx O.l mm) in all the investigated allcys.

The tensile tests were carried out on wire test pleces

(1 om diameter, 55 mm long) at temperatures ranging

CIA-RDP86-00513R0012396
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Mechanical properties of the Nickel-UOpper Alloys
from -19o to + 70000 and at throe rates of strain:

> x 107F, 6.4 x 10-2 and 2 X 10-1 cm/sec. The graphs
re nickel

showing the tempela
railn are

and its alloys deformed at variou
reproduced in Fig.l, 2 and 3. The variation of G of
j to bUOOK,

pure nickel with temperature
ture it dec onentially.

(The €

easy to 8

low tempeTrature regl

variation of the atomi

Grapb 1 in Fig.5 shows the temperature

yield point/elastic modulus ratio (©
pol%crystalline nickel. 1t can be se

600K this ratio remnains practically constant.

case of a single ici eratu
within which 6 varie i ture is even
j 1 ] i i represents
where % 1is the critical
been 2180 observed
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Mechanical properties of the Nickel-_ opperl Alloys

jn aluminium (Ref .2, 11), copper (Ref.12) and gold (Ref.10)
appears to be a characteristic of metals with the face-
centred cubic crystal 1attice. The vield point of the
Ni-Cu alloys is higher than that of pure nickel and
reaches its maximum Cu (Fig.2). The fact
f all alloy®e ed by ¢©
+ be explained

forces with tempe rature:
G/E of three alloys deformed at the same
is shown in Fig.6; and it 1s quite apparent
ratio depends to 2@ considerable degree on the temperature
at which the alloy is being jeformed. In addition, the

i £ ¢ with the temperature is not monotonic:

two maxima. One in the high

tempe rature range x.ZOOOKO The

?
magnitude and hese mMAX1ME depenc on the
composition _ d on the rate of stra

In general,

increases with increasin

and then decreases. Howevel, re careful exami i
of the strain/stress curves re 5 +ne increase
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GOV /126-6~4-21,24
Mechanical Properties of the Nickel-Copper Alloys

of U.T.S. 18 associated mainly with the increase of

the yield point: Tf the strain/stress curves of the
investigated alloys are drawn together in guch a way
that the yield point coincides with the origin of the
co-ordinates; 1t is seen that the increase of the stress
due to strain pardening 15 1le8s in the nickel alloys than
in pure nickel (Fig.7). The experimental results are
correlated with those obtained by other workert and the
following conclusicns are reached:
(i) The variation of the atomic pond forces and static
jattice distertions cannot account for the increased
strength of the Ni-(a alloys. since the former decrease
with the rising Cu content while the lattice
distortions at temperatures higher than 3000C are quite
small.
(ii) The jncreased strength of the investigated alloys is
caused mainly by pon-uniform 3distribution of the atoms of
the alloying element in the solid solutlon. It is
postulated on the basis of the experimental results that

card 4/6 there are three possible causes of non-uniform
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properties of the Nickel-CoppeT Alloys

distribution of the solute atoms: (a) High concentration
of the atoms of the alloying element at the grain and
sub-grain boundaries, (b) Formation of solute atom
nclouds" around the dislocations, (c) Short-range order
i.e. deviation from the statistical dictribution of the
solute atoms in the solid solution.

(iii) The yield point of pure nickel consists of two
components: (ueé due to shear within the grains whose

value changes VverIy slightly with the temperature and
the other due to shear along the grain voundaries, the
temperature dependence of which is approximately
exponential.

(iv) From the pon-monotonic character of the temperature
dependence of G , and from the effect of the rate of
strain on this relationship, the diffusion character of

card 5/6
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Mechanical Properties of

the interaction between
atoms (or groups of atoms)
There are 9 figures
Soviet, 10 English and 2 Gexrman .

the Nickel-Copper Alloys

dislocations and ghe solute
can be inferred.
and 30 references of which 18 are

iy FPiliala AN SSSR
ASSOCIATION: Institut Fiziki Metallov Ural'skogo Filiala

(Institute of Metal Physics

SUBMITTED: 5th August 1958.

Card 6/6
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SOV/126—6—5—21/45
AUTHORS: patsko, O. I./and‘ggvlgvl V. A.
TITLE: Temperature pDependence of the Internal Friction in

Pure Nickel (Temperaturnaya zav181most' ynutrennegoe
greniya chistogo nikelya)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol o,
pp 900-%0% (USSR)

ABSTRACT: The authors used electrolytic nickel of 99.98
Ingots of nickel were rolled and drawn at room
in several stages until a wire of 0.80 mm dia, was
produced. In bStween the forming stages the samples Were
annealed at 800 C in vacua., After the last anneal the
wire was deformed bY 80% reductior of its cross gection
and cut into 300 cm lengtbe. The temperature dependerce
of the invernal friction was jeternined YY means of & _a
sorsional pendulud oscillating &b 0.5 ¢/s in 10 3. 10
om Hg vacuudb. The followlng procedure was applied in
each seb og measurements: a sample was heated 8 '
to 700—900 ¢ and then cooled slowly to roOm temperature
by switching off the furnace and leaving the sample ir it.
After each ouch anneal the gemperature dependence of tte
Cardl/4 internal friction was measured and recorded. In the first

Nr S,

D95 puritl.
temperatire
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Temperature Dependence of the Internal Friction in Pure Nickel

heating of a deformed sample to 78000 or more,
recrystallisation oecurred at 400 C, Each subseguent
heating produced collective recrystallisation, Fig.1l
shows the temperature dependence of the internal friction
of nickel as a function of tke anreal temperature,
Curves 1-5 in Fig.l represent the results ogtained by
short anneals at 700, 7%, 800, 850 ard 900°C respect%vely,
while curve 6 is the result cf a %--hour enneal at 900 C.
Fig.2 gives the temperature dependence of the internal
friction of nickel as a functiorn of deformatign by 1%
(cugve 1) and subsquent short aaneals at 700°C (curve 2),
800.C (curve 3), 900°C (curve %), and a Z-hour annezal at
900°C (curve 5). Fig.3 presurts data, analogous tc trose
of Fig.2 for 2% deformation (curve 2) and subsegusnt
anneals at 900°C (short anneal, curve 5 and 3-hour, curve 1).
Fig.4 shows the effect of addition of 0.023% (curve 1),
0.0% (curve 2) and 0.24% (curve 3) of aluminium on the
temperature dependence of the internal friction of nickel.
The authors make the following conclusions.
1. The internal friction peak at 440-4607C ig due to
Cardz2/4
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SOV/126—6—5—21/43
Temperature Dependence of the Internal Friction in Pure Nickel

relaxation stresses along grain poundaries. This peak
decreases in amplitude and is slightly displaced towards
higher temperatures on increase of the annealing
temperature. This is due toO the increaseé of the grain
size and the change in properties of the grain boundaries
on collective recrystallisation. o

2. The intornal friction peak at 630-800°C is due ©O
relaxation of stresses on mosaic block boundaries, It
increases in amplitude and 1is displaced towards lower
temperatures by plastic deformation. Increase of the
temperature of anneals carried out after deformation
displaces this peak towards higher temperatures and
reduces its amplitude. This behaviour ig due to processes
of growth and reduction in size of the mosaic blocks,
which are accompanied by changes 18 the properties of

the block boundaries. The 6%0-800°C peak disappears
#hen a foreign metal (e.6. alupinium) is added %o

nickel (Fig.4).

There are > figures and 14 references, 4 of which are
soviet, © Epglish, 2 German, 1 French and 1 translation

card3/4 from English.
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ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSA
élgsgitute of Metal Physics, Ural Branch of the hc,S-~..
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SUBMITTED: August £, 1957
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50V/180-59-1-21/29
AUTHORS: Izbranov, P.D,. Pav.ov, v.A. and Rodiglin, H.¥.(Sverdlovsk)

TITLE: Investigation of—fﬁg_ﬁffgﬁggiion of Becrystallization
Centres at High Rates of Heatirg (Issledovaniye
oriyentatsil tsentruo™ rekristallizatsii pri bel'shikh

skorostyakh nagreva)

PERIODICAL: Izvestiya Akademil nauk SSSR, Otdeleniye tekhnicheskikh
nauk Metallurgiya { toplive, 1999,Nr 1.pp 109-110
+ 1 plate (USSR)

ABSTRACT: The authors suggesh “na~ more reliatle res:1ts on
recrystallization san be obtained through investigation of
the or:entation >f .eptras at high r.satipg rates than at
the low ra%es nsed 1n rest work. ILrey go cu tc describe
their spusstigatiol of the raurystalliZation of zold-
rolled specimens <f a 3,54% 81 shteel, One batch of test
pieces was rof rediced, bne -ther by 95%. Ik 15x100x0.25
pm strip Spe:lm30s were heated sitner by the passags of
electricity, i R~digin's apparatas (Ref &), or bY
jmmersicn ir a het salt bath and alr soclel. The cold-
ceformed and (snc7stallized specimens were gxaminsd
mizroscopirealliy ard thelr texture was determined oY the

Card 1/3 X..ray method. ‘Fig 1 shows ke Xfrag pattern cbtained
from a col?-deforisd <pecimar, Fig < that from ons
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80V /145-59-1-21/29
Investigation cf uvhe Orientation = Recrystallization Centres at
- atireg
fien Rataerir?i?;iL{ Tov . elaatr;cally at 1100?C per sec.
ts 7705C, Fiz 3 %t from cne lmmerssd for gbohp two
ssscnds in a sals fat 5 770°C, Fig % shows the X
structurse o 1023 with ths latter pracgdure? ?he ~ray
Fatterns 53 wten lcngers heatlcg Flmas 1n4,he sait 1)
bath ave ir Figs 7 azd % (5 ard 20 sec. {especg vely).
The irves : abcwed toatb it r?d{y?filfifiiéon o
oot y=dsto rmen Soansftirmer stse. \wloh & 2
ZESZ?%ﬁ?ea ces i: textura) ths greateit_ir;:i?iiity
© semsration af presssted B¥ LRess rsorystanlizdile
zin?§2§1351§e oylgniani:r fully aoyinsidss with tba;ioft
the dafo.m:l ».yItal seibzclis. Ikis leads‘:a Fhe TES
fextare coin.idirg with tns Jeforiration texZbora. the
sga-nd Toextuws . wnizh i3 tnad normally obserzgg in t“e
dafereatis . of wrana’ rmer st2el; appears lavei in :e
Card 2/3 dzvaloprant of resrystallization, Tte rates :f heating
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Investigation of the Orientation of Rascrystallization Centres at

High Rates of Heating

used h{id no appreciable effect on the mecharism of the
formation of new grains on recrystallization.

There are 6 figures and 7 refer ;
Soviet and 2 French, 7 ences, 5 of which are

SUBMITTED: August 7, 1958
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rranslation from; Referativnyy Zhurnal,Fizike, 1959, Nr 10, pp 134 - 135 (USSR)
ATTTHORS : Gaydukov, M.G., Pavloy. N hsowewse. :
TITLE. Creep of Aluminum-Magnesium and Nickel-Copper Solid-Solution Alloys

tE~TODIZAL: Tr. In-ta fiz. metallov. AN SSSR, 1959, Nr 22, pp 107 - 112

ARSTRACT The authors studied creep in Al-Mg alloys at temperatures of 150° to
400°C and stresses of 2 and 0.3 kg/mn?, and in Ni-Cu alloys at
temperatures of 500° to 700°C and stresses of 5 and 2 kg/mme, They
established that the solid-solution concentration dependence of the
creep rate varies with a variation in temperature and active stresses
This is explained from the point of view of a variation in the ratio of
participation of shearing and diffusion mechanism of plastic deformation

under various conditions of deforming.
The authors’ ré;uy
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an(6), 18(7) S0V/126-7-2-14/39
AUTHORS: Gaydukov, M. G. and Pavlov, V. A,

TITLE: Dependence of Creep of Al-Mg Alloys on Temperature and
Applied Stress (Zavisimost' polzuchesti splavov Al-Mg
ot temperatury 1 velichiny prilozhennykh napryazheniy)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 254-258 (USSR)

ABSTRACT: Alloys of Al (99.9% purity) and 0.12, 1,11 and 2.20% Mg
were made in a high frequency furnace, The ingots were

forged into rods, from which specimens were mede, with a
working part length of 50 um, & diemeter of 8 mm, and
threaded ends. In order to ensure an equal grain size
for all alloys (0.16 mm), the specimens were annealed
at temperatures specially selected for each alloy in the
temperature range 440—46000. Theotemperature was kept
constant sutomatically within + 2°C, and was measured
by two thermocouples attached To the specimen, The
duration of testing was Up to 200 hours., In Figs 1 and
2, creep curves for pure aluminium and an aluminium alloy
containing 0.12% Mg are shown, from which it can be seen
that alloying of Al with even a small quantity of Mg
considerably increases its strength., The strength

Card 1/3 increases further with increase in Mg content, This can
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Dependence of Creep of Al-kg Alloys on Temperature and Applied
Stress

be seen from the creep Curves of Fig 3. 1In Fig 4 the
change in the logarithg of the creep rate with change in
couposition at 150-350"C and an actiny stress of 2 kg /mm,
is shown graphically. In Fig 5 curves for the change in
the logarithm of the creep rate with concentration o§ the
golid solution at 250-400°C at a stress of 0.3 kg/mm_,are
shown. Comparing the curves of Figs 4 and 5, it cen be
seen that as the deformation stress changes, the
dependence of the stren;th of alloys on concentration
changes considerably., From the above experiments the
authors have arrived at the following conclusions:
1. As a result of alloying aluminium with magnesium, the
greatest strengthening of alloys is observed when the
plastic deformation mechanism is a shearing one.
2. At low deformation rates and relatively high
temperatures, the effect of strengthening the alloys
decreases considerably due to develcpment of diffusion
plastic deformation, which is associated with the
diffusion of magnesium atoms under the action of heat
card 2/3 and the deformation stresses applied.
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50V/126-7-2-14/78
I ture zzmd Apzliszc
Dependence of Creep of Al-ilg Alloys on lemperat oge
Stress

There are 5 figures and 11 references, 7 of which are
Soviet, 4 snglish.

i iziki AN SSSR
{: Institut fiziki metal]_.ov £ i
ASSOCIATIOI(Institute of hetal Physics, Ac. Sc. USSR)

SUBMITTED: June 10, 1958
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AUTHORS: Noskovs, H. 1. end Paviov, V. A. SOV/126-7-3-15/44 -

TITLE: uﬂ_s&m‘V\of mstoruoné‘and Bond Forges in the Crystal
Latticetlor Nickel-base® Solid solutions (b (Rentgeno-
grellcheskoye jzucheniye {skezheniy 1 sil svyazl

kristallicheskoy reshetki tverdykh rastvorov ne 0snove

nikelya)

PERIODICAL: Fizike metalloV 1 metallovedeniyo, Vol 7, Nr 3, PP 400~
404 (USSR)

ABSTRACT: In this work static and dynenic dlstortions caused by
glloying have peen measured 1n relatlion toO neat treatment amd

plastic deformation, and the block formation and secondary
distortions 1n the deformed state have been determined.
Solid solutions obtelned py alloying nickels] (99.99%) with
Y\ copper (99.95%) andveluminivm (99.99%) were studled.
The composition of the solld solutlons inyestigated is given
in Table 1. All solid solutions were melted in & vacuul
furpace. The static and dynemic distortions were determined
by & method described in Refs.7 and B. The block slze and
the extent of secondary distortions in the deformed state

were determined by & method similar to that applied by lyssk
Card 1/4Refs.9 end 10k The method of preparation of the specimens/
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X-Ray Study of Distortions
Nickel-Base Solild Solutions

for investigation has been described in Ref.Z2.
fine structure of solld gsolutions of nickel

end 60% Cu are partly published in Ref.Z2.
temperature, and

of a study of the
with 10, 20, 40
The characteristioc
gnd dynemic distortions of the
solid solutions are
solid solutions in powder form
investigation. The annealing
in Table 3. Subsequently the
of the crystal lattlce and the
were determined. The results
physical
not absolutely clear yet.
of plastilc deformation

by deforming the above solld s
tempersture. This method of

In

Card 2/4 the Debye method.
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X-ray plctures were taken at room
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and Bond Forces in the Crystal Lattlce of

The results

the magnlitude of static
crystal lattice of these

2. The nickel-aluminium
were annealed prior to
specifications are indicated
statlic and dynamic distortions
charescteristic temperature

are given in Table 3. The
-phase solld solutions 1is

the present work the influence
hes been studied
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above experiments the authors
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by alloying nickel with lead
the magnitude of

(within the range of the

additions investigated). he characteristic temporature
rises on alloying nickel with aluminium, and drops on
elloying nickel with copper.
2, Plastic defoggayggpio(by filing) at roonm temperature
lowers the characteristic temperature of nickel allois
contalning 2,93% aluminlum, but reises 1t in @ nickel vr///
Card 3/4 alloy contalning 404 copper.
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S0V/126~7-3-15/44
X-Ray Study of Distortions and Bond Forces in the Crystal Lattice of
Nickel-Base Solid Solutions

3. For under-load processes the possibility of ralsing
or lowering the characteristic temperature must be taken
into consideration.

There are 4 tables and 14 references, of which 11 are Soviet,
1 BEnglish end 2 German.

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Physics

of Metals, Ac. Sc., USSR ) L}/
SUBMITTED: July 23, 1958
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Mechanical Properties of Nickel-Aluminium Alloys

Card 2/4

surface layer and subsequently rolled and drawn into
wires of approximately 1 mm diameter. Wire drawing was
carried out at room temperature with the application of
several intermediate annealing treatments in vacuum at
800.0. After the last intermediate anncal, the wires were
given a deformation of 80% reduction in area and in this
state were allowed to recrystallize in the temperature
range 850 to 1000°C in vacuum. The recrystallization
temperature for each alloy was selected so as to ensure
equal grain size for all alloys. The linear grain size

in all alloys was approximately 0.1 mm. The specimens
were pulled in a special machine and the temperature was
varied from 77 to 973°K. The deformation rate at the same
time increased 300 times. Fig 1 shows the curves for the
temperature dependence of the UTS of pure nickel and
nickel alloys containing 0.025, 0.05, ©0.5, 1.5 and
2.93% Al, Fig 2 shows curves for tihe dependence of the
UTS on the concentration of the solid solution for two
deformation rates, differing by a factor of 300. Fig 3
shows the diiference in UTS at -196 and 100°C varying wath
Al content. Fig 4 shows a curve for the change in UTS in

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396
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Mechanical Properties of Nickel-Aluminium Alloys

relation to the reciprocal of tomperature for low
temperatures of deformation (from 77 to 600°K). The
authors arrive at the following conclusions: On alloying
nickel with aluminium, the solid solution increases in
strength except for low concentration regions in which an
initial decrease in UTS is observed. As the concentration
of the solid solution increases, the dependence of the

UTS on temperature and deformation rate increases. In
alloys containing 1.5 and 2.93%Al, an uneven relationship

between UTS and temperature exists. The experimental

results of the present work, as those O

f investigations

of other alloys in preceding papers, show that tlhe chiefl
reason for the strengthening of alloys on plastic
deformation by slip is a change in the nature of the
fine structure of the solid solution, which leads to a
fuller employment of the interatomic forces in the bond.
The fact that UTS is dej endent to a greater measure on
temperature and deformation rate in tne case of alloys
than it is in that of pure metals, ana also the uneven
temperature dependence, show that in the investigated

Card 3/h4 solid solutions thermally activated proc
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during deformation influence the development of
plastic deformation by slip, There are 4 figures and
2l references, 6 of which arc Soviet and 15 Western,

ASSOCIATION:Institut fiziki metallov AN
Vhysics AS USSR)

SUBMITTED: August 21, 1958

SSSR (Institute of Metal
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S0V/126-8-3-16/33
Dependence of Creep of Nickel-Copper Alloys on Solid Solution
Concentration and Deformation Conditions

annealed at specially selected temperatures in the range
800 to 900°C in order to obtain approximately equal
grain size in all alloys. Testing was carried out on
TsKTI-2 machines. During testing, the temperature was
kept constant within 2° and was measured by two
thermocouples afiixed to the specimen. The tame ot
testing reached 500 hours in individual cases. In oruer
to study the behaviour of alloys under conditions ot
deformation by slip and by diffusion, appropriate
temperatures and deformation stresses were selected. In
order to ensure a preferential plastic detormation by siip
during crecep, tests were carried out at relatively low
temperatures and high deformation stresses. Preferontial
plastic deformation by diffusion could be ensured by
using high temperatures and low stresses. The values of
UTS of pure nickel and Ni-Cu alloys are shown in tae tatie
on p 428 (Ref 9)., In Fig 1 to 3, curves are shown lor the
change in deformation, obtained at the mument ol ioading
and after definite creop time intorvals, with increasc tu
Card 2/4 alloy concentration for a temjerature of 5L0°C and WJtI/r//
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Dependence of Creep of Nickel-Copper Alloys on Solid Solution
Concentration and Deformation Conditions

change in acting stresses (9, 2 and 5 kg/mm2 respectively).

Similar curves are gbtained at 600°C at deformation

stresses of 3 kg/mm2 (Fig 4). From the results ot

testing of several specimens of each alloy under

identical conditions (testing temperature and stress)

the average deformation rates in the steady portion of

the creep curves were calculated. In Fig 6 and 7, these

results are plotted within the coordinates

lg deformation rate - alloy composition, for temperatures

of 500, 600 and 700°C and two deformation stresses.

In Fig 8, the values of external stresses persisting

after relaxation for 84 hours are plotted against two

initial stresses o, (2 and 4 kg/mm2 respectively).

The authors arrive at the following conclusions:

(1) The creep rate of Ni-Cu alloys in the temperature

range 500 to 700°C depends on the composition of the

alloy and the conditions of deformation. (2) At

relatively low temperatures and high deformation stresses,

commensurate with UTS, at which deformation most probably
Card 3/4 occurs preferentially by the slip mechanism, the creep

e
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S0V/126-8-3-16/33
Dependence of Creep of Nickel-Copper Alloys on Solid Solution
Concentration and Deformation Conditions

rate is inversely dependent on the UTS. The higher the
UTS, the lower the creep rate. Under these conaitions
of deformation, alloys containing 40% Cu FOssess the
greatest strength, (3) At high temperatures and
sufficiently low deformation stresses (stresses
considerably lower than the UTS) diffusion Frocesses
occurring under the influence of stress Flay the decisive
role. 1In this case the creep rate increases with
increase in the concentration of the solid solution,

(#) In a general case the behaviour of alloys under load

is determined by the extent to which each of the two,
plastic deformation by slip and that by diffusion, are
involved. There are 8 figures, 1 table and

12 references, 8 or which are Soviet, 3 German and i French.

ASSOCIATION:Institut fiziki metallov AN SSSR (Institute of Metal
Fhysics AS USSR)

SUBMITTED: August 2, 1958
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AUTHORS ;
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

v

lzbranov, P.D., Pavloy,.Y.A, and Rodigin, N.M.

Some Peculiarities of Transformer-Steel Recrystallization
During Rapid Heating. 1I. Kinetics of Texture Formation

Fizika metallov i metallovedeniye, 1959, Vol &, Nr 13,
pp 434-439 (USSR)

Much work (Ref 1 to 8) on recrystallization, particularily
that of transformer steel, has been carried out on
specimens subjected to isothermal recrystallization
annealing for times occasionally as long as several hours.
The object of the present work was to study the formation
and development of the recrystallization texture of
transformer steel at high heating rates. A steel with
3.54% Si with a reduction of 75 or 95% was used.

15 x 100 x 0.25 mm specimens were heated by an electric
current without holding; others, 0.11 mm thick, by
immersion in a salt bath at the required temperature.

The electric heating was effected in the apparatus
designed by N.M.Rodigin (Ref 10). The microstructure and
texture of recrystallized specimens were studied, using

a special camera, enabling the specimen to be displaced in
two nutually perpendicular directions during exposure. l/f////
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AUTHORS ; Izbranov, P.D,, Pavliov, V.A,, and Rodigin, N .M.
TITLR: Some Peculiarities of Transformer SteerzRecr stallizatiofv
on Rap Heating. IIT, Dependence of the Rate of Graln
Growthv¥ang Activation Energy(?f this Growth on the Hate
[5) eating

PERIODICAL; Fizixa metallov 1 metallovedeniye, 1959, Vo1l 8, Nr 4,
Pp 607-612 (USSR)

ABSTRACT: The high rates or recrystallixation of cold-deformed
metals, particularly transformer steels on rapld heating

the condition of the meta]l before recrystallization,

together and with published (Refs 3-6) work in this field.
The steel used contained 0,08% carbon, 3,54% silicon,

0.15% manganese, 0,018% Sulphur, and 0.10% chromium,

For rapid-heating S8Xperiments the material is subjected

to mechanicga] and heat treatment to give an average grain
Size of 2-3 mm ang g reduced number of recrystallization L{/

- -00513R0012396
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Some Peculiarities of Transformer Steel Recrystallization on Rapid
Heating. III. Dependence of the Rate of Grain Growth and
Activation Energy of this Growth on the Rate of Heating

centres, This involved 40% reduction of the initially
0.5 mm thick strip, followed by 2-3% cold reduction and

a further small (given 10% elongation) cold reduction.
The specimens were subjected to electric heating to
various temperatures (1000-1360 0C) and then air cooled.
The average size of the ten largest isolated grains
produced in the recrystallization was determined. This
is plotted against heating temperature in Fig 1, while
the logarithm of grain size is seen to be linearly
related (Fig 2) to the inverse of absolute temperature.
The activation energy is 13500 * 2500 cal/mol. The
temperature is shown in Fig 3 as a function of heating
time.  Another series of experiments was carried out
with slow heating; the specimens, prepared as before,
being heated after 104 deformation in an ordinary furnace
to 870 oC at 0.20C/second and then annealed in a salt
bath at that temperature for 45 minutes. The average
Size of the 20 largest isclated grains was determined and
the samples were than again annnalad -+ 90A 0N o "f'/
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Some Peculiarities of Transformer Stesel Recrystallization on
Rapid Heating, III. Dependence of the Rate of Grain Growth and
Activation Energy of this Growth on the Rate of Heating

15 minutes and the grain-size redetermined. The rate
of growth at this temperature was determined from the
difference. The experiment was repeated at 900, 942,
and 975 oc¢, From a plot of the logarithm of the rate
of growth against inverse of absolute temperature, an
activation energy of 44000 cal/mol is obtained; allowing
for an experimental error of ¥ 25% the minimum value is
33000 cal/mol, i.e. more than double the activation
énergy for rapid heating. The growth-rate values for
the different temperatures for rapid and slow heating
are tabulated, and their ratio is plotted against
Carq temperature in Fig 5.
373 There are 5 figures, 1 table and 7 references, of which
5 are Soviet, 1 is English and 1 is German,
ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals Ac.Sg, USSR);
Sverdlovskiy gosudarstvennyy pedagogicheskly institut
(8verdlovsk State Pedagogical Institute) bf///

SUBMITTED: Jamiary 25, 1953
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2,588 AOD6/A106

Datsko, 0. I., and Pavlov, V, A,

TITLE: Temperature dapendence of internal friection of pure nickel

PERIODICAL: Referativnyy zhurnal., Metallurgiya, no, 5, 1961, 32, abstract S5Zh24ly
(V sb, "Relaks, yavleniya v metallakh i splavakh”, Mooncow, Metaliurg-
iz izdat, 1960, 234-240)

TEXT: The authors review siudies on the effect of grain boundaries on
internal frliction in metael and present results of their investigations on the
internal friction of Ni containing & 0.013¢% !mpurities, The Ingots were forged
into rods from which 0,80 mm diam, wire was produced by rolling and drawing at
room temperaturs with intermediate annealing, (Deformation after final ennealing
attained 80%). The temperatiurs dependence of internal friction was studied with
the aild of a twisting pendulum in e vacuum at about 0.5 cycles oscillaticn
frequency. Ths deformed spescimens were heated several times {0 different tempera-
tures and internal friction was determined aftfer each heating. A strong depend-
ence of attenuation from the conditions of mechanical and thermal treatment was
established which indicates that plastic deformation of a specimen causing the
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AUTHORS:  Paviov, V.A. and Pereturind: 1BAL/ES20
TITLE: The Ihfiﬁéﬁéé“of @}loxlng_Addltlons’on the Value ai.

Temperature Dependence of the Yield Poaint

PERIODICAL: Fizika metalloV i metallovedeniye. 1960, Vol 32, Nr 2,
pp 248 - 257 (USSR)

ABSTRACT: A discussion of results of previous investigations and
of some nevw experlmental data obtained. on nickel and
cobalt alloys is given. As inearlier work, the

t emperature dependence of the yield point of alloys 1is
more complicated than that of pure metals. The position
of the maximum on the temperature—yield point curves of
alloys depends on the concentration of the alloying
element and the rate of deformation. The change in
character of the curve for alloys compared with pure
metals cannot be explained by changes in interatomic
bond strength. Experimental data and theoretical
considerationse indicate that the influence of alloying
additions on the mechanical properties ijs due to inter-
action between dislocations and atoms or groups of atoms
Cardl/>3 of the alloying element, which reduces the mobility Ofb*//
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The Influence of Alloying Additions on th%lbéigg)gnd Temperature
Dependence of the Yield Point
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the dislocations and sometimes increases the volume of
metal taking part in deformation. This increases the
efficiency of use of the interatomic bond strength. The
influence of admixtures on the resistance to deformation
can be explained qualitatively by assuming that there is
(according to Cottrell and Suzuki) a relation between the
dislocations and the atoms of the admixiures, that there
are non-uniformities in the concentrations of the type K
state and also a redistribution of the atoms in the stress
field with mobile dislocations according to shock. The
strongest influence is shown by additions which cause
static distortions in the original crystal lattice. 1In
nickel-cobalt alloys, where the static distortion caused
by the cobalt is small, the strengthening is due to
ordering. Acknowledgments are expressed to A.N. Orlov
for nis comments.

There are 5 figures and 35 references, 15 of which are
English, 3 German and 17 Soviet. 14//
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15 %500 EO021/E435
AUTHORS ¢ Izbranov, P.D., Rodigin. N.M. and Pavlov, V.A. ‘g/
TITLE: The Orientations of the Centres of MY tAXYi%ation at

High Rates of Heating

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr L,
pp 630-633 (USSR)

ABSTRACT: To investigate the influence of high rates of heating

on the distribution of the new grains, experimentslﬁa

recrystallization of samples of a transformer stee ere
carried out. The rate of heating was 20000 c/sec,* which
was made possible by using special equipment described
in an earlier paper by one of the authors (Ref 3).
Samples were prepared from cold rolled strip with 97%
deformation. The recrystallized samples were
investigated by metallographic and X-ray analysis.
Fig 1 shows an X~ray photograph of the cold-worked sample,
Fig 2 of the recrystallized sample, Fig 2 shows the
equiaxed grains of the microstructure of the
recrystallized sample. Comparison of Fig 1 and 2 showvs
that, in the main, the nevw orientations of the new

Ccard 1/2 crystals correspond to the orientations 1n the cold-worked

oy
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AUTHORS ¢ Pavlov, V.A., Gaydukov, M.G.. Noskova, N.I.

Mel 'nikova, vV.V.

TITLE: The role of slip and diffusion in plastic deformation
during creep of nickel-copper alloys

PERIODICAL: Fizika metallov 1 metallovedeniye, 1961, Yol,l2, No.l.

pp.97-107
TEXT: This paper was presented at the session of the Nauchnyy
sovet po probleme prochnosti i plastichnosti tverdykh tel AN SSSR
(Scientific Council on the Problems of Strength and Plasticlty of
Solids AS USSR) in June 1960.
Slip or diffuaion constitute the two possible mechanis
deformation. No agreement has been reached regarding the /
mechanism of plastic deformation in creep. According to one X\
school of thought represented by S.N.Zhurkov, the diffusion {
processes play no significant part in plastic deformation in creep,
an opposite view being held by the other school of thought
represented by B.Ya.Pines. Since both these opinions are based on
experimental data, the most likely explanation of this apparent
contradiction is that either mechanism can operate depending on the
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conditions of stress and temperature, and the object of the present
investigation was to study the effect of these two factors on the
mechanism of plastic deformation in creep of Ni-Cu alloys. The
Ni-Cu system vwas chosen for this purpose because (a) an increase in
the Cu content in Cu-Ni alloys brings about a decrease in the
elastic modulus and the characteristic temperature of these allovs
and an increase in the magnitude of the static distortions of the
crystal lattice and (b) the activation energy for diffusion of
copper in nickel is almost 1.5 times higher than that for self-
diffusion of pure nickel, the former amounting to 35000 to

40000 cal/mol. These data indicate that the addition of Cu to

Ni decreases the interatomic bhond forces and, consequently,
increases the intensity of the diffusion processes. even at
relatively low temperatures. The vacuum-melted experimental
alloys, containing 10, 20, 40 and 60% Ni, were prepared from
99,99% Ni and electrolytic copper containing less than 0.05%
impurities. The ingots vere forged into 18 mm diameter rods from
which the test pileces, 6 mm in diameter and 50 mm (for creep tests)
or 100 mm (for stress relaxation tests) long, were prepared.

Card 2/8

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012396



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

R

CIA-RDP86-00513R001239:

S p ke sy

2 b EFRO

25520 $/126/61/012/001/012/020
The role of slip and diffusion ... E193/E480

These were annealed at 800 to 900°C, the annealing temperature for
each alloy having been selected so as to obtain the same grain-size
(approx. 0.1 mm) in all test pjeces. The rate of plastic
deformation varied between 10~ % and 10-11 (sec-1), In the first
stage of the investigation, the effect of alloy composition and
experimental conditions on the rate of deformation € was studied,
The results relating to steady creep are reproduced in Fig,1l,
where log € (sec-l) 1is plotted against the Cu content (%) in
the alloys tested at 5 kg/mm2, The test temperature is

indicated by each curve, In Fig.2, 1log € (sec=1l) is plotted
against the Cu content (%) in alloys tested at 600°C, the magnitude
of the applied stress (2 and 9 kg/mm2) being indicated by each
curve, In the next stage of the investigation the relationship
between the applied stress o and the activation energy Q of the
deformation process was studied, The results are reproduced
graphically. In Fig.5, Q (kcal/mol) is plotted against

¢ (kg/mm2), the experimental points denoted by crosses, circles
and dots relating, respectively, to pure nickel, 40% Cu-Ni alloy
and 60% Cu-Ni alloy. In Fig.6, log ¢ (sec"l) is plotted against
103/T (where T 1s the absolute temperature) for the 40% Cu-Ni
Card 3/8
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_Q-x9
RT

High activation energy and the fact that the above relationship 13
valid for low temperature and high rates of deformation indicates
that under these conditions plastic deformation in creep takes

place predominantly by the mechanism of slip. (3) Under conditions
of high temperature and low applied stresses, the activation energy
for the deformation increases with decreasing stress and approaches
the activation energy for the diffusion of the alloying element.

In this case the process of deformation in creep can be described by
the known equation for plastic deformation by diffusion:

E Dca3
t:kT

Under these conditions of deformat ion the strength of alloys
decreases and may be lower than that of unalloyed metal which
indicates the predominance of the diffusion mechanism of deformation,

Card 5/8
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(4) In the intermediate region of temperature and stress, plastic
deformation by slip takes place aide by side with the diffusion
relaxation process, The results of X-ray analysis indicate that
under these conditions the plastic deformation brings about
fragmentation of the crystals and formation of blocks, In thais
case the deformation in creep 18 approximately described by the
formula due to J,J.Weertman (Ref.28. J.Appl.Phys., 1955, 26, 1213)

S c[a“/m] exp (- Q/RT)
There are 12 figures, 3 tables and 28 references: 18 Soviet and
7 non-Soviet, The four most recent references to English language
Publications read as follows: Ardley G.W. Acta met,, 1955, 3, 525;

Greenough A.P, Phil, Mag., 1958, 3 1032, McLean D, 1Inst,Metals,
1952-53, 81, 287; Weertman J, J,Appl.Phys., 1955, 26, 1213,

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

SUBMITTED: December 22, 1960
Card 6/8
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E111/E335

AUTHORS : Noskova. N.I. end Pavlov, V.A.

TITLE: X-ray-diffraction study of the fine structure of
nickel iron after Y-« and y-o-Y transformations

PERIODICAL: Fizika metallov 1 metallovedeniye, V. 12, no. b,
1961, 580 - 582

TEXT: The authors point out that polymorphic changes
contribute to the production of the strengthened state in
metals. The reverse polvmor phid transformation (alpha-to-
gamna iron) has been insuffitiently studied because of experi-
mental difficulties and 1ittle information 18 available on the
structural changes produc ad inside grains. Although block
disorientztion has been studied (Ref. 4 - Edmondson, Acta met.,
1954, no. 2, 2%5). there is as yet 1o detailed picture on the
fine g#ructure after reverse tranaformation. The authors study
block size and type YT distortions in the present work, as a F

N

result of forwvard and reverse transfcrmation of nickel iron
(0.04% C, 0.389% Si. 0.33% Mn 0.51% Cr, 28.23% Ni and remainder
Fe). The temperatures of the martensite transformation and the
Card 1/3
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end of reverse transformation are -20 and 580 oC, respectively.
Powder was used for the X-ray investigation, prepared by filing

a rod, previously annealed at i 100 C, for_30 min. After o
sieving, the powder was vacuum-aunea%ed (10 mm Hg) at 1 100 C V/
for 30 min and vacuum-cooled at 100 C/min to room temperature _

and quenched in liquid nitrogen. The quenched powder was divided
jnto two halves, each of which was vacuum-annealed for 1 hour at
100, 200, 300, 400, 500, 580, 600, 700, 900 or 1 100 °C and re-
sieved. Cylindrical specimens, 0.7 mm diameter, were prepared
from the powder and subjected to X~-ray diffraction in a 150-mn
diamet er camera with Ka-iron radiation. The width of (111) and
(222) diffraction lines of austenite and (110) and (220) of
martensite were measured from photometry results, corrections
being applied whichwere based on the method of Lysak (Ref. 7 -
FMM, 1952, no. 3, p-28; 1955. no. 6. p. 40; 1954, no. 5,

p. 45). The studied line width for alpha-iron was obtained
from nickel-iron filing produced under nitrogon and then
vacuum-annealed at 400 °¢ for 3 hours; for gamma iron - from
filings vacuum-annealed at 1 100 °C for %0 min. The results

Card 2/3
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AUTHORS: Pavlov, V.A., Gaydukev, M.G. and Mel'nikova, V.V,

TITLE: ““¥echanism ol plastic deformation in the creep of
aluminium~-magnesium alloys

PERIODICAL: Fizika metallov i metallovedeniye, V. 12, no. 5,
1961, 748 - 755

TEXT: Pure aluminium and aluminium alloys containing 0.1,

1 and 2% Mg were investigated. The alloys were melted under flux

in a high-frequency furnace- The ingots were forged into rods of

18 mm diameter, from which specimens 50 mm long and 8 mm in

diameter were made for creep-testing and other 100 mm long and )(
8 mm in diameter for stress-relaxation testing. The specimens

were annealed at 420 - 440 °C. Foreach alloy, the annealing
temperature was selected so that a linear grain diameter of 0.1

mm should be obtained. The rate of plastic deformation was

chosen within the limits lo_qsec.1 to 107 % ec™L. Rates below

10‘8

sec—l were obtained during stress-relaxation and the higher
rates in creep. The mechanism of plastic deformation could be
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of activation with 1ncrcase in stresses in the alloys as the
diffusion aechanism of plas tic deformationn ;rocecs. S.N Zhurkov

T P Sanfirova, B.Ya. Pines and A.F. Slrenho are ientioned 1n
the article in conwnctlon with theilr contributions in this field.
There are 11 figures 1 table and 18 references: 14 Soviet-bloc
and 4 non-Soviet-bloc The four EBnglish-language refercnces

mentioned are. Ref. 9: F.R. Nabarro - Rep. Conf. Strengtih of
Solads. L 1948, 75, Ref. 10: C.J. Herring - J. Appl. Phys..
1950, 21, no. 5, 437, Ref. 11- J.J. Weertman - J. Appl. Phys.,
1955, 26. 1213, Ref: 18- F.H Buttner, E.R. Funx, H. Udin -

J Mctals, 1952, &, 4oi. v
v
ASSOCIATION: Institut fiziki metallov AN SSSR  (Institute of
Paysics of Mectals of the AS USSR)
SUBMITTED March 27 19061
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EO73/E535
AUTHORS : Kuznetsov, R.I. and ﬁgglnx,MY.Ao
TITLE Position of jumps on the extension diagram of poly-

crystalline tin

PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961
919-921

TEXT: The authors investigated polycrystalline specimens of
99.999% purity tin of 2 mm diameter, 50 mm long with a grain size

of 0.1 mm in the range from room temperature to -100°C and for
deformation rates at 8:10°° to 2.10 7 %/sec. A characteristic
featur:> of the diagrams 1is the presence of jumps, the location of
which depends on the speed and temperature during the tests. With V//
a lowering of the temperature the region of the jumps shifts

towards the initial point of the diagram if the deformation rate —
remains constant. At a constant temperature, the displacement is

in the same direction as the increase in the speed of deformation
Thereby, the nature of the jumps does not change, It was found

that the deformation €, which corresponds _to the first jump on the
extension diagram, the deformation speed € and the test
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Position of jumps on the . S/126/61/012/006/021/023
E073/E535

temperature T are linked with the following relation:

ge - C exp {-Q/kT}; where € and Q are constants. Plotting this
relation in the coordinates lngeg - 1/T.a linear relation 1s
obtained and from the inclination of the straight line expressing //
this rdnﬁontheacﬁvah@nime!yQ can be calculated which 1is approx-
imately equal to 10 kcal/mol, which coincides with the activation
energy of self-diffusion for tin, In view of the fact that the
material was of very high purity, 1t 18 difficult to visualize

that these jumps are associated with the presence of impurities 1n
the metal . It can rather be assumed that their appearance s due
either to twining during deformation or to polymorphous trans-
formation of the tin from the B into a-modification during the
process of deformation at a temperature which 1s below the
transformation temperature.  1.€. below 18°C. There are 2 figures
and 12 references: 7 Soviet-bloc and 5 non-Soviet-blo: The four
latest English-language referencea read as follows: Ref .1 Ichlt K.
J _Phys . Soc.. Japan_  1359. 14, 12 1822, Ref.2  Basinski Z.5. Proc,
Roy.Soc.. 1957, Az40 1221, 229, Ref.9 Zener C.. Hollmon S H.
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Position of jumps on the

J Appl.Phys,., 1944 15 22; Ref,10 Thomson N. and Millard D.S.
Ph1l Mag . . 1952, 7. 43 422

ASSOCIATION: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals AS USSR)

SUBMITTED July 28, 1961
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PHASE 1 BOOK EXPLOITATION Sov/6271
Pavlov, v. 2.
—-————\

AN SSSR, 1962, 198 p, Errata slip inserted. 3000 copiles
printed.

Sponsoring Agency: Akademiya nauk SSSR. 1Institut fiziki metallov,

Resp., Ed.: M. v. Yakutovich; Ed. of Publishing House: V. I. Meder;
Tech. Ed.: v, M. Premd,

PURPOSE: This book 18 intended for selentific research workers
and engineers concerned with problems of metal physics and
metal science,

COVERAGE: The book reviews the principal physical laws governing
pPlastic deformation under conditions of the conventional tensile
test ar creep. Data on the movement of dislocations in the re-
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Physical Principles of Plastic Deformation of Metals Sov/6271

glon of stresses are presented. Basic concepts of the mechanism
of plastic deformation are explained from the standpoint of

the théory of dislocations. The effect of alloying elements

on plastic-deformation phenomena in single-phase solid solutions
is discussed on the basis of investigations conducted by the
author at the Institute or Physies of Metals, Academy of Sciences
USSR. 1In addition, views are expressed on the mechanism of
strengthening of Bingle-phase solid solutions and on the mechan-
ism of plastic deformation in creep. The author thanks Academi -
clan G. V. Kurdyumov, S. N. Zhurkov (Corresponding Member,
Academy of Sciences USSR), E. S. Yakovleva, V. 7. Shmatov,

M. G. Gaydukov, N. I. Noskova, I. A. Pereturina, v. v. Mel' nikova,
V. P, Ketova, and A. N. Orlov for their asslstance. Each chapter
is accompanied by Soviet and non-Soviet references,
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PHASE MRE
I BOOK EXPLOITATION SOV /62733

. Pavliov, V. A.
_\’-

Pizicheskiye csnovy plastichesko
y deformatsii
principles of Plastic Deforastion of Metais): egmrs. Toires
[ P ’ -
printed: 93 p. Errata slip inserted. 3000 copies

snpnaoring Age?cy: Akademiya nauk SSSR.- Institut fizik4 metalloy

Resp. Ed.: M. V. Yakutovich; .
Tech. Bd.: V. M.Fremd, = . °f Fublishing House: V. I. Meder;

PURPOSE: This book is intended for
lentific rese
and engineers concern 2¢ arch workers
metal scilence. ed with problems of metal physics and

The book reviews the principal
pPhyslcal laws
ool cdeformation under conditions of the.conventioggfeggggfl
_ reep. Data on.the movement of dlslocations in the re- ®
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. Physical Principles of Plastic Deformation of Metals Sov/6271

glon of stresses are presented. Basic concepts of the mechanism
of plastic deformation are explained from the standpoint of

“the théory of dislocations. The effect of alloying elements

on plastic-deformation phenomena in single-phase so0lid solutions
18 discussed on the basis of investigations conducted by the
author at the Institute of Physics of Metals, Academy of Sciences
USSR. In addition, views are expressed on the mechanism of
strengthening of single-phase s80l1d solutions and on the mechan-
ism of plastic deformation in creep. The author thanks Academi-
clan G. V. Kurdyumov, S. N. Zhurkov (COFreeponding Member, .
Academy of Sciences USSR), E. S. Yakovleva, V. T. Shmatov,

M. G. Gaydukov, N. I. Noskova, I. A, Pereturina, V. V. Mel'nikova,
V. P. Ketova, and A. N. Orlov for their assistance. Each chapter
1s accompanied by Soviet and non-Soviet references,
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s/126/62/014/001/008/018
The effect of alloying .... E193/E383

against the Cu content (%). The presence of a maximunm on

curves of this type has been attributed to the refining

(purifying) effect of small alloying additions. Since, however,

the magnitude of this effect in Ni-Al alloys decreases with
increasing rate of strain (or with decreasing temperature in the . 2
cCase of Ni-Cu alloys) it is obvious that it must be caused /
by some other factors. Passing-on to the effect of alloying
additions on the shape of the true-stress/strain diagram, the

authors distinguish between two types of this diagram. 1In the
low-temperature type, the stress reaches its maximum near the

end of the diagram (i.e. at high strain values) after which it
decrecases rapidly due to the onset of localiZed'deformation
(necking); in the high-temperature type the maximum o
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The effect of alloying ..., E193/E383

of stress o‘Ii at which the parabolic increase in the
resistance-to-geformation of strained metal begins. This

indicates a decrease in the energy of the stacking faults. >
There are 9 figures. iy ¢
ASSOCIATION: Institut fizjiki metallov AN SSSR (Institute of

Physics of Metals of the AS USSR) )
SUBHITTED: July 29, 1961 (initially)

December 27, 1961 (after revision)

Fig., 1: o
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AUTIHORS . I'avliov, V.A., daydukov, M.G. and Mel'nilova, V.V.

TITLE: Vependeiace of the mechanism of plastic deformation in
crecp of 1i-Al and Ni-Co alloys on the conditions of
deforaction

PERICDICAL: Fizil:r metallov i metallovedeniye, V. 14, no. 2,
1962, 275 - 2862

TEXT: In continuation of their earlier work on the -iechanism
of crec. of i/i=Cu anc¢ Al-lg5 alloys, the oresent authors investi-
cated the effect ol various factors on the mechanism ol crce) of
Ni-Al ~nd Ni-Co alloys. The Ni-Al alloys, containing up to 7 Al
were chosen as one of the experimental materials because they
represcated alloys characterized by relatively large static lattice
distortions and non-monotonic concentration-daopendence of the
clastic ocdulus. Ia contrast, the lattice distortions in i-Co
alloys (~ith up to 607 Co) were relatively small and their
elastic odulus was practically indépendent of the compositiomn.
The crecjpr tests were carried out at 500 and 800 “C, the rate of
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Denendence of E193/E383

. =i -L -1 .
crne;» viorying betwecen 10 and 10 sec .+ Tue resultn ore
reproducced in tae form of jroaphs, shovine: concentration-
depenceiice of the rate of creep under various apnlied stren- sy
relationshin between tliie rate ol crceep and the yield point;
stress-ccependence of the activation cnergy for crecep of the
alloys ctudied; stress- and teiaperature-dependence ol tue inte
of creep. he conclusion: reached can be sumiarized as Jou1llos
1) Slip is the precominant mechanism of plastic deforiic. o .
creep at relatively lowv teuperatures and high f£resses. e
relationsiip between the rate of crecp under these coundition |
on the one hand, and teaperature and stress,on the other, can be
described by an expression due to 4hurkov and Sanfirova
(DAN SSSR, 1955, 101, no. 2, 257):

Q-yo

RT (1)

where Q is the activation energy for creep at = an-l
[ and Yy are constants. Under these conditioens, the rate of

o
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Deovencoeiice of «oen E193/E383

crce; co: be correclated with the yield point of the alloy.

2} In creep at hish teuperatures and under lov stresses the
diffusnion mechanism of »lastic deformation predominates and

here i: . definite teomperature and stress range within whicn the
rate of creep increases lincarly with increasing stress. '
3) In tao intermediate range of stress and teuperature
deformation by slip taltes place side-by-side with the relaxation
processes. The approximate rate of creep can be obtained,under
these conditions ,from an cquation due to J.J. Weertman (J. Appl.
Phys., 1955, 26, 1213):

- c(o®/RT)exp()A/RT) ' (2)

% is the activation energy for diffusion,

o is the stress and

@ n coefficient ecqualling 3-h.

L) e ruuge of teauaperature and stress in which the diffusion
mechanisii of doformation predominates is wider in alloys than
in purc inetals. The same applies to the range in which plastic
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5/126/62/01@/002/01z/c1¢
Dependence of .... E1935/E383

deformation in ereep is describod by Weertnan's efuation. Thusg,
the stron- dependence of the activation energy for creep ccasesg
to be liiicar at 6 - 7 ko/mu’ for Jure niclkel and at 10-12 ot
for the (0 Co-lj alloy.

3) The onset of the diffusion mechanisum of slastic deformation
in the alloys studied is facilitated by polygonization.

There arc 12 figures.

ASSOCIATICN: Institut fiziki metallov AN SSSR
(Institute of Physics of Metals, AS US3SR)

SUBMITTED: July 23, 1961 (initially)
March 2, 1962 (after revision)
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NOSKOVA, N.I.; PAVLOV, V.A.

Defecte of packing in solid solutions of nickel, Piz.met .1
metalloved., 14 no.6:899.803 D %62, (MIRA 1612)

1. Institut fizikd metallov AN S&‘m‘.
(Nickel alloys—Metallography)
(Crystal lattices?r

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012396



CIA-RDP86-00513R001239:

2

"APPROVED FOR RELEASE: Tuesday, August 01, 2000

Vg £ 3RS

SRR

L S,

"L 18076.-63 EWP(q)/EWI(m)/EDS  AFFTC/ASD  pag JD/Hu/J6

ACCESSION NRs  AP300/608 . 8/0126/63/016/001/0155/0158 |
SUTHOR  Bevlov, V. . 4 65

- ) ' é ?/
~ TTIE: \Haz-denigg of alloys by plastic deformation at terperatures producing, o
anomelous relationshdp bememeal 6 o

SOURCE: Fizikas metallov 4 metellovedeniye, v. 16, no. 1, 1963, 155-158 ‘ ;

TOPIC TAGS: elloy, herdening, plestic deformation, temperature, anomalous proper-
ty, . beryllium bronze, Fe-Ni-Cr-Ti » Guralumin

L i .
ABSTRACT: Detailed experimental deta obtained in the study of the deformation
terperature effect on the strength and plasticity of alloys are presented in this

article, eg, types of high-strength alloys were investigated: ’B;ryl]ium bronze {
BrB2, F €g’€x’§gz§10y, and durelumin., It was determined that 3&:- ness ol frh2 / ‘

- —

increases with the deformation terperature and resches & mexdimm at 350C, efter
which it begins to decline. Ths deformetion at optimum temperature produced a 0%
ircrease in the elastic limit and & 257 increase in ultimate strength of the metal,
The bardening coefficient of the Fe-N1-Cr-Ti alloy reaches its maximm at €00C,
producing & 40% increase in strength as compared to & sarple in 1ts initisl condi-
tion and one deformed st room temperature. In the case of durelumin, the mexdrmm
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st¥ength end rlasticity were obtained with the yrelimina

ry deformation at 100C; th
1ncremezehir}1l1 a;ren%lt]h ro.;.:hed 70%. The plastic properties of the sample so daf:)mg
were rac gher thrn those after the deformati
hees 1 teble e 3 fiimooe ation ot room terperature. Orig. art.

ASSOCIATION: Tnstitut fizild metellov A¥ SSSR (Instd .
Acedemy of Sciences, SSSR) (Institute of Physical Yotallurgy,

SUBMITTED: 1IFebb3 DATE ACQ: 27Augb3 ECL: 00
SUB CODE: ¥L NO REF SOV: 003 OTHER: 000
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. ACGESSION NRy AP40A2041 . S/0126/64/017/006/0845/0852

e iiﬁ‘rﬁOR}V"Sd&'onkiy; V. D.j Sokolkov, Ye, N.j Patrova, 5, N, ..ﬁg"al_v\?:_-__.__—
V. A,; Gaydukov, M. G,} Noskova, N, I.{ kKagan, D, Ya, T

::;!"ITLli‘x:'."':rhé feffe_c:a‘ of high~temparature V_thq:mb-m’echranical treatme e
‘on the heat rosistance of Kh¥77TYuR alloy L (Y

SOURCE: Fizika iﬁetadov"i‘me’tallov'edeniye,' v, 17, no. 6, 1964, .

S B45=852 . LT L s e
T e W S S

“ .. TOPIC TAGS: nickel alloy, chromium containing alloy, aluminum con~ = .
- taining alloy, creep yate, recryatailization, boron containing alloy,

KhN77TYuR alloy, théfmo mechanical treatment, heat resistance

'  ABSTRACT: The method of hot plastic deformation combined with quen-

- ching was used- to enhance the stress~rupture strengthllof austenitic

L steels.  The authors investigate the possibility of applying this
~—:combined: method 3o KhN7?TYuR, a.iimonic-type alloy. Specimens »

11,5 % 11,5 % 70 mn werxe annealed at 1080C for 8 hr, &nd rolled
" sifith a reduction of 25% at a rolling speed of 1.5 m/min, The process

” 555°?5¢'1’3‘»"7
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of: tec:z;tallizatlo;gwas suppreased by wa:er cooling the speclmens
- immediately -after. plastic defovmation. AlY specimens were aged at.
"750C fer: 16 hr., Hardness was 285 HB, At 550C and under a stress of
:90 kg/mmz, ‘the rupture. life was extended from 4 to 100 hr while the
~creep rate. decreased from 4~8 x 10~2% to 8 x 107!% per hr. Above the
'500~=~600C range a deterioration of strength characteristics was ob-
setved. “The . au:hora attribute the adverse effact of the combined me=

-~ thod at 750C ‘to. the recrystallization during testing and to a ‘possible’

": ‘higher rate of coagulation of the sttengthening phase.: The chreasej;

. inthe creep rate and the increase of the rupture life were verified:
by x—ray method. The authors’ point out the formation of. a molygn-f
nized subscructure ‘and to a boundary distortion {n the form of char-.
‘acteristic serration during high-temperature deformation. rhny con-
“tend. thﬁf the substructural boundaries impeded the travel of dislo=
cationa during creap, while the distortion of the- grain boundaries

+. lowered the susceptibility to-intercrystalline failure, The authors

uuggest that the method of 1nvestigat£on may .be insufficiently deve~
loped for an exhauative tnterpretation of the results obtained and

. of the. peculiarities of the structural ‘state of the material.‘ Orig.
‘-art. hna: 5 figures.' S , o . S R
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o f G066 EWT(n)/ENP(w)/1/EWP()/EWP(2)/ENP(0)/EWA(c)  13P(c) Jn/h
'*59‘,: NRs AP5‘0'26369> . : " SOURCE CODE: un/037o/65/ooo/oos/01a7/0192

Pavlo\vE Ve As

\D’\

AUTHOR: Gaydukov, M. Ge (Syeralovsk); Malyshev, K As (Sverdlovsk);

G * (Sverdlovsk)

-~ - TITLEs Effect of mwmjgmgﬂg%—induced strain hardening on the heat resis- =
" sance. of iron=nickel alloy - \ . WD
o Txaaa | _
: ~"SOURCEs AN SSSR.  Izvestiya, Metally, no. 5, 1965, 187-192

T - % 1
i ° TOPIC TAGSs drenm alloy, heat resistant allé!_,’ nickel containing alloy, titan?-um
“containing alloy, strain hardening, iron base alloy, rupture strength, heat
’ r_esistante, so0lid mechanical property

ABSTRACT: Two iron-base alloys containing 1) 0,06% C and 28.9% Ni, and 2) 0,04% C.
1,79% Cr, 24.5% Ni, and 2,32% Ti were tested for,bthe effect of transformation-
jndiced strain hardening on mechanical properties at yoom and elevated tempera-
tures. Alloy specimens were austenitized at 1200C and quenched in liquid

nitrogen and then annealed at 600, 700, and 800C (alloy 1) are at 900 and 1100C
(alloy 2). In alloy 1 the maximum effect was produced by annealing at 600 or

Cord 1/2 . UDC: 6 69,15124-177

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012396



CIA-RDP86-00513R001239:

= 5

"APPROVED

FOR RELEASE: Tuesday, August 01,

;- - ACC NRs AP5026369 _ O
700C, which increased the yield strength to 41 and 37 kg{mz., respectively,
Arnealing at 800C lowered the yield strength to 13 kg/mm? and increased the
elongation to 40.-46%, 1In stress-repture tests at 400C, alloy 1 annealed at 700C

= had @ rupture life of 837 or 55 hr under a stress of 36 or 38 kg/mm?2, respectively,

. - while conventionally tre loy under 3 stress of 30 or 32

‘- kg/nme had a.ru 8,5. ‘tively, At 600C the positive

i effect of strain hardent ) relatively short period of time,

;" not.exceeding 100 hr. The effect of transformation.induced strain hardening on

- alloy 2 was considerably greater, Alloy 2 annealed (after quenching) at 9007 had
2 100-hr rypture strength at 700C of 17.5 kg/mm?, compared to 3.5 kg/mn? for
“alloy 1. Orig, art. has: 4 figures and 2 tables,

SUB CODEs 11/ SUBM DATE: O6May65/ ORIG REF: 016/ OTH REF: 002/ AT PRESS:
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- "outs of packing in face-contersd suble metals and alloys,
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(MIRA 18:17
1, Institut fi21kl metallov AN SSSR. 18122)
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VSHIVKOVA, N,F.; NOSKOVA, N.l.; FAVLOV, V,A,

Deformatior defects of jacking in riodium and irridiunm.
Fiz, wet. { metalloved, 20 nc, 44BN § 145,

(MIRA 18:i1)
1o Tnatitul fiziki metsllov AN SSOR.
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